. The dc I-V is acquired with a Keithley 4200 semiconductor parameter analyzer. Resistance was measured by four-probe method. Post annealing process was carried out in a muffle furnace in air. Figure 1 shows the dependence of deposition ratio on the O 2 flow when the Ar flow and working pressure is 15 sccm and 1.0 Pa. An abrupt decrease of deposition ratio has been found at an O 2 flow about 1.0 sccm due to transition from a metal mode to an oxide mode [8] . Deposition ratio as a function of O 2 flow has been also confirmed at the working pressure of 0.5 Pa and 2.0 Pa, respectively. As shown in Fig. 2(a) , in the devices with the TiO x layer fabricated at 1.0 Pa, rectifying I-V characteristic is only found in the device with the TiO x layer when the O 2 gas flow is as high as 1.0 sccm. Other devices with TiO x layer prepared at low O 2 flow exhibit only symmetric I-V characteristics.
Results and discussion
In all the prepared devices, rectifying behavior was only found in the devices with the TiO x layer fabricated close to the oxide mode, as shown in Fig. 2(b) . Therefore, we call the region close to the oxide mode as rectifying region, as signed in Fig. 1 . However, devices with the TiO x prepared at low working pressure of 0.3 and 0.5 Pa exhibit only symmetric I-V behavior. Change from symmetric to rectifying I-V behavior has not been found as well as that found at high working pressure of 1.0 and 2.0 Pa, as shown in Fig. 2 (a) . Rectifying I-V behavior of the Pt/TiO x /Pt is attributed to the Ohmic contact of BE/TiO x interface and Schottky barrier of TiO x /TE interface. As an n-type semiconductor, Schottky barrier is expected to be formed at TiO x /Pt interface. However, this Schottky barrier could be collapsed by the corresponding interface states. [3] It is assumed that an intrinsic-dead layer is produced at the beginning of the deposition processing, which contributs to the Ohmic contact of BE/TiO x , due to the extensive concentration of defects in this intrinsic-dead layer. This layer is always reported in dielectric/metal interfaces, such as (Ba, Sr)TiO 3 /Pt and SrTiO 3 /Au, [9, 10] and existence of it could be confirmed by studying the dependence of capacitance on thickness of the TiO x layer, and this part of work is in progress.
For TiO x /TE interface, the interface state is controlled by the deposition condition. High O 2 partial pressure results in low concentration of the defects in TiO x layer, therefore, a Schottky barrier would be obtained. The dependence of resistance on the O 2 flow has been also studied. With an increase of O 2 flow, resistance of TiO x increases, as shown in Fig. 3 . It agrees well to our assumption that defect concentration decreases with O 2 flow during deposition. 
Conclusions
Rectifying Pt/TiO x /Pt was prepared by RF-magnetron sputtering. An Ohmic contact is always found at BE/TiO x interface due to the intrinsic-dead layer. I-V characteristic of Pt/TiO x /Pt depends on the TiO x /TE interface. Devices with TiO x layer prepared closing to the oxide mode exhibit rectifying properties. By optimize post annealing treatment process, the rectifying ratio at ±1.0V increases from 20 to 4 ×10 3 . 
